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Introduction

39
Northern peatlands are important carbon stores, but many have been drained for 40 forestry, agriculture, and peat harvesting. In the UK drainage ditches were predominantly and the magnitude of drawdown will depend on ditch spacing and the hydraulic conductivity of the peat (Armstrong, 2000) . Nevertheless, long-term drainage can lead to the 47 establishment of deeper water tables (Holden et al., 2011) , and even slight changes in water 48 tables can have ecological effects (Price et al., 2003) .
catchments, making them sources of potable water as well as sources of dissolved organic 51 carbon (DOC) (Hope et al., 1999) . The quality of water draining these systems thus has 
58
In an attempt to reverse these drainage-induced biogeochemical changes, numerous 59 peatland restoration projects have been initiated. Sites that have been ditched are restored by 60 blocking the ditches with dams. The aim is to return the water table to pre-drainage levels.
61
Some success has been observed on blanket bog; 6-7 years after rewetting, Holden et al.
62
(2011) observed that a ditch-blocked site had hydrological functioning intermediate between 63 an undrained site and drained site. Similarly, Wilson et al. (2011a) removed, and the peat bottom being compressed to destroy any natural pipes that may be present. The ditch is then infilled with peat from borrow pits and the vegetation is replaced.
100
As in the previous treatment peat dams are also constructed along the ditch. shows that the drained site had higher hydrolase (driven by arylsulphatase and β-glucosidase) (Table 1) . There was no significant difference in the water content of soil samples (91.0%, 166 SE = 0.6% at Bryn Du, 90.7%, SE = 0.8% at the Afon Ddu).
168
Effect of ditch blocking on enzyme activity and phenolic compounds 169
At the Afon Ddu experimental site 4-9 months after ditch-blocking, there was no 170 significant difference between treatments for the activity of β-glucosidase, xylosidase or 171 chitinase. There was a significant difference for arylsulphatase; activity was higher in the 172 control ditches compared to the reprofiled ditches ( Figure 3 ). Sulphate concentrations were lowest for reprofiled ditches (1.8 mg L -1 compared to 2.2 mg L -1 for open ditches and 2.5 mg L -1 for dammed ditches) but this difference was not significant.
175
There was no significant treatment effect on phenol oxidase activity (Figure 4 ).
176
There was no significant difference in ditch water pH between treatments; mean values for 
233
It could be that a lack difference in soil moisture is due to the fact that water tables were
234
relatively high for all treatments, therefore making soil moisture insensitive to ditch blocking. borrow pits to infill the ditch, which might theoretically allow some oxygen infiltration.
241
However, the enzyme response was identical for the dammed ditches and the reprofiled 242 ditches, suggesting this was not the case. As such, it may be that the ditch blocking was on 243 wet and dense peat, and therefore very little air entered or became trapped in the peat.
244
The suppression of arylsulphatase activity in the reprofiled ditches could have between enzyme activities and DOC/phenolics are only weak, this is perhaps to be expected.
304
In a natural system there will be multiple drivers that interact in a complex way to control 305 fluvial carbon losses, with enzymes playing only a small part in the overall system.
306
It is useful to consider that drainage in this context can be used an analogue for a It is clear that long term monitoring is necessary to elucidate exactly when peatland 330 restoration will begin to influence the activity of extracellular enzymes, as changes can create 331 both positive and negative feedbacks to ecosystem processes (Sinsabaugh, 2010 
